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(54) ALKALINE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the capacity of 
the alkaline battery and prevent the lowering of a heavy 
loading characteristic, after storage. 
SOLUTION: A can obtained by forming a nickel- 
phosphor plated layer 11 on one side of a cold rolled 
steel plate 9 previously provided with nickel plated layers 
10 on both sides and by pressing, drawing and ironing it 
such that the side of the nickel-phosphor plated layer 11 
becomes the inside surface is used as a positive 
electrode can of this alkaline battery. Alternatively, the 
cold rolled steel plate previously provided with the 
nickel-phosphor plated layers on both sides is 
prosttrated to form nickel-phosphor alloy plated layers 
between the steel plate and the nickel-phosphor plated 
layers, then it is pressed, drawn and ironed to form the 
can to be used. As necessary, a conductive coating 
including graphite powder as a primary ingredient is 
formed further. The use of the positive electrode can 
such as this prevents increase of internal resistance 

despite lessening of the content of the graphite powder in the positive electrode mixture for 
increasing the capacity, and prevents the lowering of a heavy loading characteristic, after 
storage. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In an alkaline battery equipped with the gel zinc negative electrode with which the 
centrum of a mixture was filled up the hollow arranged in the positive-electrode can and 
positive-electrode can of the closed-end cylinder which serves as a positive-electrode terminal 

— a cylindrical positive electrode — a mixture and a closed-end cylinder-like separator — 
minding — said positive electrode — The alkaline battery characterized by using the can which 
carried out drawing ironing so that a nickel-Lynn deposit might be formed in one field of the cold 
rolled steel plate material which made the nickel-plating layer form in both sides beforehand as 
said positive-electrode can and the field might turn into an inner surface. 

[Claim 2] The alkaline battery according to claim 1 with which the conductive film which uses 
graphite powder as a principal component is formed in the inner surface of said positive- 
electrode can. 

[Claim 3] a positive electrode — a mixture — the alkaline battery according to claim 1 or 2 
whose inner graphite powder content is less than [ 8wt% ]. 

[Claim 4] In an alkaline battery equipped with the gel zinc negative electrode with which the 
centrum of a mixture was filled up the hollow arranged in the positive-electrode can and 
positive-electrode can of the closed-end cylinder which serves as a positive-electrode terminal 

— a cylindrical positive electrode — a mixture and a closed-end cylinder-like separator — 
minding — said positive electrode — The alkaline battery characterized by using the can which 
carried out after treatment of the cold rolled steel plate material which made the nickel-Lynn 
deposit form in both sides beforehand as said positive-electrode can, was made to form a nickel- 
Lynn alloy deposit further between a steel plate and a nickel-Lynn deposit, and carried out 
drawing ironing of this. 

[Claim 5] The alkaline battery according to claim 4 with which the conductive film which uses 
graphite powder as a principal component is formed in the inner surface of said positive- 
electrode can. 

[Claim 6] a positive electrode — a mixture — the alkaline battery according to claim 4 or 5 
whose inner graphite powder content is less than [ 8wt% ]. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alkaline battery carries out an engine- 
performance improvement and it was made to fit a heavy-loading application. 
[0002] 

[Description of the Prior Art] The application of super-heavy loading or heavy loading has been 
required of the latest alkaline battery like portable AV equipments, such as a notebook sized 
personal computer, a CD player, MD player, and a liquid crystal television, and a cellular phone. 
[0003] in this alkaline battery, after the positive-electrode can carries out drawing ironing of 
what performed nickel plating to both sides of a steel plate beforehand or it carries out spinning 
only with a steel plate, it performs nickel plating, and the thing in which the conductive film which 
uses graphite powder as a principal component was made to form uses it for an inner surface, 
respectively — having — **** — thereby — a positive electrode — the contact resistance of a 
mixture and a positive-electrode can was reduced, and the heavy-loading property is improved. 
[0004] 

[Problem(s) to be Solved by the Invention] by the way — in order to realize high capacity-ization 
in an alkaline battery — a positive electrode — a mixture — inner manganese-dioxide content 
must be made to increase and the content of the graphite powder of an electric conduction 
agent becomes low inevitably, this — a positive electrode — the contact resistance of a mixture 
and a positive-electrode can is increased, and it becomes the cause of reducing lowering and the 
heavy-loading property of a short-circuit current 

[0005] Although making a conductive film form in the inner surface of a positive-electrode can is 
performed as this cure as described above, such a high capacity-ized cell has the problem that a 
heavy-loading property falls, after storage, especially elevated^temperature storage. It aims at 
this invention having coped with the above-mentioned problem, having been made, and attaining 
high capacity-ization of an alkaline battery, and preventing lowering of the heavy-loading 
property after storage. 
[0006] 

[Means for Solving the Problem] This invention attained the above-mentioned problem by 
improving a positive— electrode can. namely, the hollow arranged in the positive-electrode can 
and positive-electrode can of the closed-end cylinder with which this invention serves as (1) 
positive-electrode terminal — a cylindrical positive electrode — with a mixture In an alkaline 
battery equipped with the gel zinc negative electrode with which the centrum of a mixture was 
filled up a closed-end cylinder-like separator — minding — said positive electrode — A nickel- 
Lynn deposit is formed in one field of the cold rolled steel plate material which made the nickel- 
plating layer form in both sides beforehand as said positive-electrode can, and it is characterized 
by using the can which carried out drawing ironing so that the field might turn into an inner 
surface. 

[0007] Furthermore, instead of making a nickel-plating layer form in both sides beforehand in (2) 
above (1), this invention makes a nickel-Lynn deposit form in both sides beforehand, carries out 
after treatment of the cold-rolled-steel material, makes a nickel-Lynn alloy deposit form further 
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between steel and a nickel-Lynn deposit, and is characterized by using the can which carried out 
drawing ironing of this. 

[0008] since the positive-electrode can used with the alkaline battery of the above (1) and this 
invention of (2) constitutes a concavo-convex field by the very fine crack which the nickel-Lynn 
deposit formed in the inner surface generated at the time of drawing ironing — a positive 
electrode — atouch area with a mixture or a conductive film becomes large, and the internal 
resistance of a cell is reduced. It is rare for an iron substrate to be exposed on the other hand, 
even if these layers crack since a nickel-plating layer is formed in the case of (1) and the nickel- 
Lynn alloy deposit is further formed in the bottom' of a nickel-Lynn alloy deposit in the case of 
(2). therefore, oxidation of the iron at the time of carrying out elevated-temperature storage — a 
positive electrode — contact resistance with a mixture or a conductive film does not become 
large, and degradation of the heavy-loading property after elevated-temperature storage is small. 
Moreover, in the case of (2), it joins together by formation of the nickel-Lynn alloy deposit by 
after treatment more firmly than the case where the upper nickel-Lynn deposit is (1), and 
degradation of discharge capacity decreases further. 

[0009] since the alkaline battery of this invention has such a property — a positive electrode — 
a mixture — the amount of an inner manganese dioxide is increased — making — consequently, 
a graphite powder content — less than [ 8wt% ] — even if — since a problem like before does 
not arise, high capacity-ization can be attained. 
[0010] 

[Embodiment of the Invention] Hereafter, the example of this invention of the above (1) is 
explained to a detail. 

(Example 1) The nickel-Lynn deposit with a thickness of 2 micrometers was made to form in one 
field of the cold rolled steel plate material which made the nickel-plating layer with a thickness of 
2 micrometers form in both sides beforehand further first. Formation of this nickel-Lynn alloy 
deposit contained nickel-sulfate 20 g/l, sodium hypophosphite 10 g/l, lactic-acid 25 g/l, and 
propionic-acid 3 g/l, and was performed with non-electrolyzed nickel-Lynn plating processed in 
pH4.5 and the bath of 85 degrees C of bath temperature. A plating coat is a nickel-Lynn alloy 
which includes Lynn 3%. 

[0011] Using this steel plate, drawing ironing was carried out and the positive-electrode can was 
formed in the cylindrical shape of an owner bottom so that a nickel-Lynn alloy deposit side might 
become inside. The configuration of the deposit of this positive-electrode can is shown in 
drawing 2 . As shown in this drawing, the nickel-plating layer 10 with a thickness of 2 
micrometers is formed in the steel plate 9 of a positive-electrode can, and the nickel-Lynn alloy 
deposit 1 1 with a thickness of 2 micrometers is formed in the field which becomes the can inside 
on it 

[0012] Thus, the conductive film which uses graphite powder as a principal component except for 
the part which touches the gasket of opening at the inner surface of the formed positive- 
electrode can was formed. The method of application of a conductive film dilutes the conductive 
paint which uses graphite powder as a principal component with low-boiling point organic 
solvents, such as a methyl ethyl ketone, and performs it by applying to a positive-electrode can 
inner surface in the shape of a fog with a spray gun, and it is made not to apply it to the part 
which touches the gasket of positive-electrode can opening. After applying conductive coating 
material with a spray gun, a solvent is evaporated with a dryer. The thickness of the remaining 
electric conduction film has desirable about 1-10 micrometers. The configuration of the deposit 
of this positive-electrode can is shown in drawing 3 . In drawing 3 , 12 is a conductive film. 
[0013] The JIS LR6 form (AA form) alkaline battery shown in drawing 1 was assembled using the 
positive-electrode can with which the conductive film shown in drawing 3 was formed. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the alkaline battery which is one example of this invention. 
[Drawing 2] Lamination drawing of the positive-electrode can in the example of this invention. 
[Drawing 3] Lamination drawing of the positive-electrode can in other examples of this invention. 

[Drawing 4] Lamination drawing of the positive-electrode can in other examples of this invention. 

[Drawing 5] Lamination drawing of the positive-electrode can in other examples of this invention. 

[Description of Notations] 

1 — positive-electrode can and 2 — positive electrode — a mixture, 3 — separator, 4 — gel 
zinc negative electrode, and 5 — a negative-electrode current collection rod, 6 — insulating 
gasket, a 7 — ring-like metal plate, and 8 — a metal obturation plate, 9 — cold rolled steel plate 
material, 10 — nickel-plating layer, and 11 — a nickel-Lynn deposit, the conductive film layer 
which uses 12 — graphite powder as a principal component, and a 13 — nickel-Lynn alloy 
deposit. 
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DRAWINGS 



[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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